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F:gure l‐1.Chiral spiro skeitons
助s智 ∞ ∞ p*,n,,
(M)-isomer(P)-isomer












パ瀾e MeOH:THF (20:1), rt
当研究室でも、ほぼ同時期に光学活性スピロ骨格の特徴にいち早く着日し、光学活性な
スピロ骨格を有する不斉配位子およびイオン性液体の開発を行つている KFむ眠e101Qの。


















































を機に他のグループからも報告されているKFigure 10 1)・め,0,0。近年、 Zhouらにより
精力的に研究され、例えば、%β‐不飽和カルボン酸の不斉水素化において、高収率、高エナ
ンチオ選択的に生成物が得られることを報告しているOcheme10 m。
F′g“re f・a Chiralligands and cataiysts
客:::|: OP(OPh)20POPり2
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近年、キラルなスピロ骨格は超原子価ヨウ素 9め やリン酸 ,¨0といった有機分子触媒の
不斉骨格としての応用例も報告されている (Scheme l‐Q10。





































1970年代に天然のアミノ酸の1つである (9‐プロリンが、分子内アル ドー ル反応 (ロ
ビンソン環化反応)において、酸一塩基型有機分子触媒として有効に働くことが初めて報告
されている (Scheme l‐910a,b)。














ンを用いる分子間アルドー ル反応が報告されている(Scheme 19 10C・0。










scrPeme fィa Reaction mechanism of a:doi reaction cataiyzed by(S)‐prO‖ne
0     0














シ基がケ トンを活性化することにより反応が進行するものと考えられている (Figure l‐0
11らb)。












R=H   c:nchonine
(0-prOduct























scrpeme l_13.Michael reaction using thiourea‐amine catalyst as bifunctiona:organocatalyst
0 0









水素結合 して活性化することで、反応が進行するものと考えられている (Scheme l‐10。









































化合物との縮合反応が報告されている Cchenle l‐lD 14ch。
Sc"emef‐15.MBH reaction using tricyclohexy:phosphine or DABCO
(MOttta)
R、
   十    tR2
Rl=CN,     R2=Me,
C02Me     Et,Ph
(Bay‖S,Hi‖man)


















応が見いだされている (Scheme l‐10 14db。











































Pt = p-OMeC5Ha, R2 = Me







































F噸 +&  凩n=1,2
66-93%,14-640/●ee
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添加剤としてブレンステッド酸である 2‐ナフ トー ルを加えることにより、月旨肪族イミンと
の aza‐MBH反応において付加体が高エナンチオ選択的に得られることが初めて報告され
ている (Scheme l‐21)1つ。                          ヽ
Sc力eme f‐21.AzaⅢMBH reaction witll aliphatic N‐suifinyl Fnine using organocatalyst
Catalyst 4(10 mol%)
2-Naphthol(10 mOl%)





























Figure 1'5. Proposed transition state for the proton transfer in aza-MBH reaction
(Zhu) (Liu)
R1 = SOzpMp, R2 = p_MeC6Ha
R3 = $anthracenyl, Ar = 2-naphthyl
2005年に、当研究室では、BINOLの3位にルイス塩基部位を導入した酸―塩基型有
機分子触媒の開発に成功している。ルイス塩基としてホスフィノ基を導入した触媒、ある




















up to 95%ee(oup to 95%ee(S)





(S)‐7ai m‐posilon i 93%,5%ee
(o‐7b:p‐ostton:88%,1%ee






(S)-7c : Rl = R2 = Me:no reaction
(S)-7d : R1 = Me, R2 = H :5o/o,63Vo ee(S)-7e : Rl = H, R2 = Me :950/o,610/o ee






















SCrDene f‐27.Aza‐MBH domino reaction using biFunctional organocatalyst
??「＝Rl
Ntts
Scheme 1-28. Aza-MBH/aza-Mlchael/aldol/dehydration reaction using bifunctionalorganocatalyst
Rぶ
CH°
up to 880/c ee
(S)-10 or (S)-11 (10 mol%)
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Figure 2-l, Bifunctional organocatalyst bearing spiro skeleton
. Spiro Skeleton (Asymmetric Environment)
. Phenolic Hydroxy Group (Br{nsted Acid}






































































Raney Niの代わりに Pd/C触媒存在下で不飽和ケトン 14の水素化反応を行つたとこ
ろ、アルコール 1げが副生成するものの、飽和クトン 15が得られた。アルコール 1げは
Swern酸化により良好な収率で 15に変換できた。飽和ケトン 15のブロモ化反応では
Br2の代わりにNBSを用い20、定量的にケトン16へと導いた (Scheme 2‐0。














ンオキシド部位を還元することにより (D‐12を得た (Scheme 20。
Sc力eme2‐a Synthesis of organocatalyst(S)‐42
























ほとんど進行しなかつたのに対し CTable 2…1、 entries 10、ハログン系溶媒であるジクロ
ロメタンを溶媒に用いたところ、反応は速く進行し、24時間で収率 27%で付カロ体 23aが
得られた もntryの。
Table 2…1.App::cation to aza‐MBH reaction
between methylvinyl ketone and im:ne 22a using rac‐12
続いて光学活性な酸一塩基型有機分子触媒 (9‐12を用い、反応温度の検討を行つたとこ












































































































次に、有機分子触媒 (9‐12存在下、添力日剤として 2‐ナフトー ル、あるいは安息香酸を
加え、aza‐MBH付加体の収率およびエナンチオ選択性の向上が見られるか検討した





























































a):mine 22a was remained
最適条件下における、種々のイミン 22とメチルビニルケトンとの aza‐MBH反応を検
討したところ、電子求引性の置換基を有するイミンでは σ、r、ク位のいずれにおいても
高収率、高エナンチオ選択的に目的の付加体 (9‐23が得られた KTable 2‐D。 基質として
″ニトロベンズトシルイミン 22fとエチルビニルケトンとを用いたところ、98%eeで日
的の付カロ体が得られた entw lo。一方、ベンズトシルイミン 221、あるいは 2‐ナフチル
トシルイミン22mのaza‐MBH反応ではエナンチオ選択性は高いものの、収率は中程度
に留まった entries 12 and 10。イミン 221、あるいは22mについては触媒 0‐12を
























































































































22a:4‐CI―C6H4    4
22b:3-C卜C6H4    9
22c:2‐ClC6H4    8
22d:4‐BrCGH4     9
22e:Z卜F―C6H4     6
22F:4‐N024ЪH4   5
22g:3-N02…C6H4  4.5
22h i2‐N02‐C6H4   6
22::4CN‐6H4     5
2巧:3CN‐C6H4    4
22k:2‐CN―C6H4    4
22::Ph        9
22::Ph        8
22m:2-naphthy1   11
22m:2‐naphthy1     9
22f:4‐N02‐C6H4   7







Tab:e26.aza―MBH reaction using(S)‐12 or phOsphino‐BINOL l??「＝Rl




(o-12   Phosphino‐BINOL l
Enty Rl R2
(o-12      1   PhosphinO―BINOL l


























































































本反応のメカニズムは phOsphino‐BINOL lを用いた場合 16bpと同様、下記のメカニズ




























実際、(D‐12をメチル ビニルケ トン存在下で 31P NMRを測定すると、
phosphino‐BINOL l(‐13.2 ppm→+25.3 pplDを用いた場合 16bpと同様、31Pのピー クが






ン存在下で 31P NMRを測定した場合では 31P/ピークに変化はなく、エノラー ト中間体
の生成確認後にイミンを追加しても変化しないことも観測した。一方、(9‐21をメチルビ
ニルクトン存在下で 31P NMRを測定した時の 31Pのピーク (+32.l ppコめ とも比較し、
+29.3 ppmはホスフィノ基が α,β‐不飽和カルボニル化合物への Michael付加した中間体
を確認できたと考えている。
Fむure 2‐3.31P NMR study for(SI‐12,(Sl‐21 and phosphino‐BINOL l





31P NMR = +32.1 ppm
NMR=+32.l ppm
(lrvith 50 eq of
methyl vinyl ketone)
(Sl_21








階を経てオキシム 28とした後、次亜塩素酸ナ トリウム水溶液を用いて系中でニ トリルオ





Sc力eme3‐′Pttparation of IPr‐spiro bls〔isOXazoline):igand dPrSPR:X)
[
Bヽr
NaH           24匡tOw´
Y'°
Et
0 0 DMS0      0°C tO rt







NH20H・C: 5% NaCIO aq
pyridine
O OC to rt
(90%)
αИt,むtSつ」Pr―SPRIX   OИ、R',Rつ」P「SPRIX








































摩 R + EtりlEt
(upto 86%)








Scheme 3‐3 Attempt to Enantioselective syntheSiS Of′Pr‐SPRIXs in the presence of









Scheme 3‐4 Dearomatization cF phenol derivatives by hypeⅣa e籠iodine
OShihar0














Scheme 3`intramolecular cycioaddition of 2■1:lyioxybenza:doxime
(o‐342.O oq)
κ PBA(1 0 eq)
Phl(OAo2(1・2 eq)
CH2CI2,0 oC to rl N-0
up 760/O yield
2009年、CiufOhniらは、触媒量のトリフルオロ酢酸存在下でヨー ドベンゼンジアセタ
ートを用いる分子間環化付加反応を報告している Ccheme 3‐0 28by。
scheme 3(3 SynthesiS OfiSoxazolines in the presence of hypervalentiodine
Rl'「





















ウ素 33あるいは 352Ъ)を用い、触媒量の TFA存在下で反応を行つたところ、それぞれ
5時間あるいは 4時間で反応が完結した。(zs9‐7Pr‐SPRIXの収率はそれぞれ 50%お





















(″,S,S)―   (M,R,R)―   (M,S,Rト
′PrSPRIX   IPr―SPRIX   ′Pr SPRIX
1
2
33(2 5 eq)  CHC:3











































Scheme 3=7 App:ication tc enantioselective synthesis of HSPRIXs in the presence of cinchona alkalod












(M,S,S―H―SPR!X     (財,R,0‐H SPRiX     (M,S,R)―H―SPR:X
140/0,18%ee
180/0,22%ee







えた CTable 3‐2、 entries l(41%,1%ee)and 2(34%,10%eめ。 次に、第 1級アミンを有





04繁)・Pr‐sPRIXが収率 27%、18%eeで得られ (Scheme 3‐9、β‐ICDを用いた場合に
おいても不斉誘起されることを見いだした。




‐100C124h(″,S,S)‐rPr‐SPRIX     (M,R,R)JP■SP IX     (″,S,Rl‐′Pr_sPRIX











れた ent五es 6 to 15)。尚、次亜塩素酸ナトリウムとシンコナアルカロイ ドを予め混ぜ、光
学活性なアミン塩を系中で発生させてからオキシムを加えた場合では、収率および eeは
低下した (21%,12%ee)(Scheme 3‐10。
近年、次亜塩素酸 ′ブチル、ヨウ化ナトリウム 、2,6‐ルチジン存在下で、ベンズアル ド
オキシムとアルケンとの環化反応にてイソオキサゾリンを得る例が報告されており、この
反応では次亜塩素酸 ′ブチルとヨウ化ナトリウムにより系中で次亜ヨウ素酸 ′ブチルを発
生させ、それが酸化剤としてはたらくことで対応する生成物を与える (Scheme 3‐11) 1)。
31






















































































































イ JMeO P'´―,FhH2N  NH2 MeO
cinchonidine quinidine (1電子;に1ま寇辮::ゾ
‐ dMne
((lS,2S)‐DPEN)   (9‐Ac clnchonidine)





















1,4-dioxane (0.05 M), rt
MeO
膠序ぽ







Scheme 3‐12.Enantioselective synthesis ofiprSPRIX using tBuOC:,Na:and chiral bases









dnchonidine        quinidine      (lS,2S)‐DPEN





Scheme 3‐f3.Enantioselective synthesis cF′Pr‐SPR:Xs in the presence crrBuoci and 9acety:quinid:ne
で
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lH- and lgC-NMR spectra were recorded with JEOL JMN LA-400 FT NMR (IH-NMR
400 MHa r3C-NMR 100 MHz). lH NMR spectra are reported as follows: chemical ehift
in ppm (E) relative to the chemical shift of CDCIa at 7 .26 ppm, integration, multiplicities
(s 
= singlet, d = doublet, q = quartet, t = triplet, m = multiplet), and coupling constants
(Hz). tsC'NMR spectra reported in ppm (6) relative to the central line of triplet for
CDCb at 77 ppm. F IMS spectra were obtained with LTQ Orbitrap XL (Thermo Fisher
Seientific). ESI mass speetra were obtained with JMS-TIO0LC (JEOD. Optical
rotations were measured with JASCO P'1030 polarimeter. HPLC anglyses were
performed on a JASCO HPLC system (JASCO PU 980 pump and UV-975 WA/is
detector) using a mixture of hexane and,PIOH as eluents. FT-IR spectra were recorded
on a JASCO F"T-IR system (FT/IR4100). Analytical TLC was performed on Merck silica
gel plates with 60 Fzoa indicator. Visualization was accomplished with UV light, Column
chromatography on SiOz was performed with Kanto Silica GeI 60 (40-100 pd.
Commercially available organic and inorganic compounds were used without further















Preparation ofketone 15 and alcohol lげ
A sohtiOn ofketolle 14 in acetone(0.17 Ю was stlrred with 10%Pd/C powder(3mg/
mmoD under an atmOsphere ofH2 at rt.After the collsumption(4 D of14by mo五oring
by TLC,the catalyst was mtered ofby Cehte,washed with acetone,and the mtrate was
∞ncentrated力″θ
“












Hex:ノ鼈OEt=10/1 to 3/1)to arOrd 15(52%)and lげ(25%).
Oxidation OfalcoLol lげto ketone 15
To a sohtion of(COCD2(1.5 eO in CH2C12 at‐780C was added DMSO(3.OeO in CH2CL.
ARer stirring for 30 min,alcohol lS in αLC12 WaS added,ARer a hther 30 min,Et3N
(6.O eO was added drOpwisely andthe mixture was anonred to warIIlto O oC.ARer
stirring for 30 min.,sat DЛ肛4Cl aq.、ras added and the mixtllre was extracted with
CH2C12 The Organlc phase was dried with Na2S04 and the ntrate was concentratedカ
″θ″a The residue was puri■ed by nash cohmn chromatOgraphy CSi02,HeX:AcOEt=
10/1)to arOrd 15(87%).
Preparation ofketone 16
To a solution ofketone 15 in acetone(0.5 Ю wasadd d NBS(2.O eO atrt andthen lM
HClaq。(l mo10/。I was addea The m破ture was stttred for O.5 h and then diluted with
Et20 and Washed with water and brine.The organic layer was dried over Na2S04.The
mtrate was evaporated力唸cua Th  residue was puri■ed by Ci02,HeX:AcOEt=10/1)
to arord 7(quant.)
Synthett ofacid‐base organocatalyst O‐12
HSiC!3(15 eq)
′Pr2NEt(40 eq)











0‐21:To a sohtion of(9-20的i  l,4‐dioxane/1/1eOH(2:1,0.06 1D was added 3.OM
NaOH aq.(4.5 eO atrt,ARer stirring for 24 h,the reaction was quenched with l.OM
HClaq.The organic phase was extracted with AcOEt,then washed with water and
brine.The organic phase was(Юncentrated』シリη
`口
a The residue was washed by hexane
to attrd(9‐21 as a white sohd.lalD21_140.0(θO.5,CHC13V;IR IleaD v 3118,3076,
2950,2861,2842,1590,1466,1437,1301,1176,1100 cm‐;lH NMR(CDC 39 8 7.52‐.28
(1lH,ゴ,7.15(lH,dt,J=2.0,7.6HD,7.01(lH,%J=7.6HD,6.89(lH,t,J=8.OHD,
6.68(lH,d,J=7.6HD,6.13(lH,d,J=8.OHD,3.06‐2.94(2H,ゴ,2.87‐2.72(2H ntl,
2.56‐2.48(lH,D,2.36‐2. 7(lH,D,2.18‐2.07(2H,nan;13c‐NMR(CDC13V δ 152.1,146.5,
131,7,131.6,131.5,131.4,131.2,131.1,129,0,128.2,128.1,128,0,127.9,117,7,116.5,
61.9,39.2,37.Q31.0,30.6;31P NMR(CDCID δ+31.19;HRMS(ESD calcd for
C29H2502NaP,mノz=459.1490 1CMINめ・l;found,mノz=459.1490.
0・12 To a sOlution of(9‐21 and diisopropyl ethyl anime(40 eO in tohelle(0.06Ю
was added trichlorosiane(15 eO at OOC.ARer being stirred at 100。C for 48 L the
(Sl-20
36
nlixture was cooled to rt,diluted with AcOEt and then quenched w■th small amoun  of
water.The resulting suspension was mtrated and the so■d was washed with AcOEt.
The orgamc phase was washed with brine,dried over Na2S04,and Concentrated」
"
"θ
″ The residue was puri■ed by shOrt∞lumn chromatography(Si02,AcOEt onlyn to
arord(9‐12 as a white solid.lalD22_lo6.6(θO.5,CHC13b;IR(neatu v 3396,3063,3033,
3012,2939,2862,1589,14641435,1279,1175 cm‐1;lH‐NMR(CDCIЭ 6 7.30(lH,d,J
=7.2HD,7.27‐.17(7H,nty,7.10(2H,dt,」= .6,8.OHD,7.06‐6.97(4H,D,6。83(lH,軋
J=7.2HD,6.30(lH,こJ〓8.OHD 3.07‐2 96(4H,D,2.34‐2. 1( H,0;13c‐NMR
(CI)C13V δ 152.0,145。1,144.5,133.7,133.5,133.4,133.2,128.6,128.2,128.1,128,0,127.9,
126.0,117.0,113.9,60。8,39.2,38.2,31.2,30.8;31P‐1劇ⅥR(CDC13m δ‐21.29 HRMS(ESI)
calcd for C29Hb50NaP,m/z=443.1541 KMINal■l;found,m/z=443.1534.




22       MS 3A,Time
To a sohtion ofOrgal10catalyst(9‐12(10 mdO/。n,imille 22,and MS 3A in CHC13 WaS
added enones(3eO at-1ぴC.The mixture was stむ
“
d until the reaction had reached
con■pletion by血onitoring with TLC analysis.The m破ture wa  directly pu〕耐bd by■ash
cohmn chrOmatOFaphy(Si02,HeX/EtOAc=12/1 to 2/1)to arOrd the corresponding
adducts 23.
The adducts 23a‐hl動1602乳19め,02311動16023m,19めD and 23n l前160 were identical





s);DAICEL CHIRttllAK AS∞lumtt detection at 254 nm,
Hex/2PrOH=4/1,now rate O.7 mL/min,18.4 min伍可or isOmer,















DAICEL CHIRALPAK AD‐H∞lumL detection at 254 11111,
Hex/・PrOH=4/1,3ow rate O.7 mL/min.,15.4 min(mttor iSOmet





DAICEL CI‐IIRALPAK AD‐II columtt detection at 254 nm,
Hex/1PrOH=響1,flow rate O,7 mνmin.,19.8 min(mttor i80mer,





0;DAICEL CHIRALPAK AD‐H cohmn,detection at 254 nm,
HeガオPrOH=4/1,now rate O,7 mVmin.,18.3 min(mttor i30mer,





DAICEL CⅢRALPAK AD‐H column, detection at 254 nm,
Hex/PrOH=4/1,Oow rate O.7 mTノmin.,15.7 min(mttor iSOIner,





3);DAICEL CHIRALPAK AD‐H column,detection at 254 nm,
He饉ミrOH=4/1,Iow rate O.7 mVmin.,41.l min(mttor isOmer,







2.16(3H,s);DAICEL CHIRALPAK AD‐H cOlumn,detection at
222 nn■, HexrIProH=65′35, ■bw Fate O.5 rnIノmin., 12.4 111in






DAICEL CHIRALPAK AS ∞hmL detection at 222 nm,
Hex/2PrOH=65/35,■ow rate O.8 mVmin.,32.7 min(mttor
isomer,9 and 72.2 min(minOr isomer,D.
23i(Rl=VIe,R2_4‐CN‐C6H4う99%,90%ee;lH NMR(CDC13):δO  NHTs
!I作獅期{鮒瓶:i難IEl' N
(3H,0;DAICEL CHIRALPAK AD‐H cohmn,detection at 254
nm,Hex/1PrOH=4/1,Iow rate O.7 mVmin.,30.6 min(mttor
isomer,9 and 36.O min(minor isomer,D.
2苛(Rl=Me,R2=3‐CN‐C6H4)97%,93%ee;lalD18_6.2(θl.1,





13c‐NMR(CDCL)δ198.6, 145.4, 143.8, 140.5, 137.3, 131.1,
130.8,129.9,129.6,129,4129.2, 127.1,118.3,112.5,58.6,26.1,
21.4;HRMS KAPCD calcd for C19H18N203S,m/Z=355,1116
[KMID・li found,m/z=355.1108;DAICEL CHIRALPAK AD‐H
cohmL detection at 222 nm,Hex/1PrOH=65/35,飾w rat  O.5










0,2.39(3H,0,2,16(3H,0;13c‐wR CDC13V δ 98.5,148.0,
144.9, 143.5, 137.0, 133.2, 132.9, 130.4, 129.5, 129.3, 128.5,
129.2, 127.2, 124.7, 54.6, 26.2,21.4 HRMS CAPCD calcd for
C19H18N203NaS, mノz= 377.0936 1KMINDtl; found, m/z=
377.0961;DAICEL CⅢRALPAK AD‐H cOlumn,detection at 222
nm,Hex/・PrOH=65/35,flovr rate O.5 mVmin.,17.5 min(mttor
isomer,9 and 21.6 min(minOr isoIIler,D.




DAICEL CIIIRALPAK AD‐H columtt detection at 254 nm,
Heゴ曇OH=4/1,3ow rate O.7 mL/min.,15.4 min(minOr isolner,
9 and 17.5 min(mttor iSOmer,⊃.
23m(Rl=Me,R2=2‐C10H7‐,20 HL01%Of(」め ‐12 was斑〕eめ94%,O  NHtts
85%“lH NMR CDCD■■76■74αЦ O,■69■65111ず,ノkrミ
〔〕〔〕7.50(lH,0,7.46‐7.41(2H,D,7.20‐7.17(3H,0,6.17(
6.16(lH,0,5,72(lH,d,J=8.8 HD,5.43(lH,こ
2.35(3H,0,2.18(3H,0;DAICEL CⅢRALPAK AD‐H columL
detection at 254 nm,Heゴ畳OH=4/1,Ilow rate O,7 mVmin`,






AD‐H∞lumL detection at 254 nm,Hex/1PrOH=4/1,flow rate
O.7 mVmin.,41.3 min(mttor iSOmer,9 and 46.l min(minor
lSOmeF,D.
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To a solution ofphosphoric acid(20 mol%)and Ⅳmethylaniline(20 mo10/Ol in toluene
(0.5 mD atO℃,aldehyde 27 30 in tOluene(0.2ヽO was added.ARer 10 min.,
diethylketone o対me(2 oO was added and stむred for 24 h.The reaction lll■xture was
diluted with Et20 and Washed with sat.NaHC03 aq.andthen lM HClaq.The layers
were separated.The acidic and basic aqueous layers were back‐extracted separately
with Et20.The combined orgalllc layers were washed with b五ne,dried Over N 2S04,
and concentratedカロ姥 ″  The residue was puri■d by column chromatOgraphy(Si02,
Hex:AcOEt=12/1)to a螢〕rd 32
32;lH NMR(CDC137 δ 7.11(lH,s),5.42(lH,s),5.11(lH,ル8.O Hz,0,5.02(lH,ル7.2 Hz,
D,2,83‐2,71(3H,ntl,2.30-2.12(4H,D,2.04(lH,ル6 Hz め,2.0 (lH,チ16 Hz 0,
1.74‐1.70(2H,紛,1.02‐0.98(24H,0;13c NMR(CDCD δ154.5,152.5,152.1,120.2,
119.5,101.7,59.6,34.2,29.4,29.3,28.4,28.3,24.5,23.0,21,7,21.2,21.1
Generd procedure for the en田
…
鴇3口山 gi3 0fIPr‐spirobisomz●lines







To a solution of hypervalent iodine reagent and TFA (20 mol%) in solvent(0.1 IVD, oxime
28 was added at rt. The reaction mixture was concentrated in uacuoand the residue was
purified by preparative TLC (SiOz, Hex : AcOEt = LZIL) to give ,Pr-SPRIXs. The yields of
each diastereomer were determined by tH NMR analysis. The data of (fuI,S,S-
iPr-SPRIX 3"), (Il44h- ipr-SPRIX 3d, (MS,R- iPr-SPRIX3,) are reporbed in the
Iiterature.
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General procedrue fu the enantioselecti\re synthesis of iPr-spirobisoxazolines
GhSPBIIb) in the presence of chiral base[ ]
H。.蘭  N.。H        temp,24h
23
To a solution ofoxime 28 and chiral base(3 eO intoluene(0.05 m was added NaOClaq.
(>5%,3eO at-10°C andthe m破tuFe WaS Stlrred for 24 h.The reaction was quenched
by lM HClaq.The m破ture was extracted with CH2C12,then the organic layer was dried
over Na2S04.The mtrate was evapOrated力″θ
“
The residue was puri■ed by
preparative TLC(Si02,HeX:AcOEt=12/1)to give IPr‐SPRI聰.The yields ofeach
diastereomer were determined by lH NMR analysis.
Pr‐SPRI聰;49%yield(totaD;磁S9‐iPr‐SPRIX,30%yield,眩二D‐iPr‐SPRIX,9%
yielこ眩 CD‐iPr‐sPRIX 10%yield
舷 59‐iPr‐sPRIX;DAICEL CHIRALPAK AD‐ columL detection at 254 nm,
Heゴ恥OH=49/1,00w rate O.5 mνmin。,11.6 min and 20.2 min.
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